Background: Youth with overweight and obesity commonly experience weight-based victimization. The ways that these youth cope with victimization can adversely impact their health. Despite considerable evidence that family members and friends are common perpetrators of weight-based victimization, the relationships among different sources of victimization and coping responses of youth are unknown.
Introduction
Weight-based victimization is a common experience for many adolescents, particularly those with obesity who comprise 20% of the US adolescent population (1) (2) (3) (4) (5) (6) (7) (8) . Girls report more weight-based victimization than boys (9, 10) , as do adolescents with overweight and obesity compared with peers with lower body weight (5, (10) (11) (12) . Experiences of weight-based victimization are not isolated incidents, and many adolescents report these experiences as ongoing, lasting a year or more (1) . Of concern, friends, family members and peers are some of the most common sources of weight-based victimization, leaving adolescents vulnerable (1, 3, 9, 13) .
Weight-based victimization is associated with poor emotional and physical health. In response to acute experiences of weight-based victimization, adolescents report sadness, depressed mood and fear (2) ; high school students report feeling less safe than peers who are not bullied about their weight. Weight-based victimization in adolescents is also associated with increased risk for psychological distress (depression, anxiety, poor body image and suicidality) (14,15), disordered eating behaviours (binge eating and eating disorder symptoms) (16, 17) , physical activity avoidance and lower levels of sports participation (10, 16, 17) . Health consequences of weight-based victimization have longterm impacts. For example, reports of weight-based victimization in adolescence have been longitudinally associated with binge eating at a 1-year follow-up (18) , lower self-esteem, decreased body satisfaction and depression at a 5-year follow up (17) , and obesity, restrictive dieting, lower body satisfaction scores and unhealthy weight control at a 15-year follow-up (9) . Thus, early experiences of weight-based victimization may have negative implications for emotional and physical health in adulthood.
In addition to experiences with weight-based victimization, weight bias internalization occurs when weight stigma becomes self-directed; individuals recognize that they belong to a stigmatized group, and stereotype and devalue themselves because of their body weight (19, 20) . Among adults, recent research has demonstrated independent associations between weight bias internalization and depression (21) (22) (23) , body dissatisfaction, (21, 22) binge eating (21, 23, 24) , quality of life (25) and metabolic syndrome (26) . Comparatively few studies have examined weight bias internalization in adolescents. Among school children, weight bias internalization has been associated with restrained eating as well as poor emotional functioning 2 years later; weight bias internalization explained the relationship between weight status and these outcomes (27) . Among treatment seeking youth with overweight (24) and obesity (28) , weight bias internalization was associated with binge eating (24) , disordered eating (24) , depression (28) , anxiety (28) and body-weight concerns (28) . Studies have yet to assess the relationship between early weight-based victimization and weight-bias internalization or the unique role each of these has on coping strategies for dealing with victimization.
Coping strategies for dealing with weight stigma play an important role in health (29) . Previous literature suggests that the ways individuals cope with stigma may explain the relationship between experiences of weight stigma and a number of health outcomes (29, 30) . Common strategies for coping with weight stigma among adults involve eating food to cope with stress, experiencing negative affect and avoidance behavior (31, 32) . Adolescents report similar strategies for coping with weight-based victimization including avoidance (e.g. avoiding social interaction) (2, 4, 10) and increased eating (2, 9) ; common responses to weight-based victimization include negative affect (e.g. anger and shame) (2, 13) , and attempting to ignore the situation (2, 13) . A recent longitudinal study linked weight-based victimization from peers and family members in adolescence to eating as a coping strategy for dealing with stress in adulthood 15 years later (9) . Understanding situations associated with stigma-specific coping may be essential to minimizing adverse health consequences of weight-based victimization.
Despite an increasing literature examining coping strategies and responses to weight-based victimization, absent from the literature are studies examining characteristics associated with adolescents' use of particular coping strategies for and responses to weight stigma. Additionally, few studies have examined associations between different sources of weight-based victimization (i.e. peers, family members, friends and teachers) and adolescent coping strategies. This is especially true for adolescents seeking weight loss treatment, who are particularly vulnerable to weight-based victimization because of their higher body weight (1) . Thus, we know little about the reasons why some adolescents respond to weight stigma in ways that are harmful versus protective for their emotional well-being and health. Further, while limited research suggests that adolescents (12, 18) and parents (33) (34) (35) support policies to address weight-based victimization in schools, few studies examine adolescent perspectives on what specific strategies may help them cope with weight-based victimization in their daily lives (12) . Inclusion of adolescent perspectives on these issues and understanding which strategies are associated with different kinds of victimization are key to help inform supportive interventions for this vulnerable population.
To better understand factors that may influence responses and coping strategies for dealing with weight stigma, the present study examined relationships between frequency of weight-based victimization from different sources and responses to weightbased victimization, as well as coping strategies used in response to weight stigma among adolescents enrolled in a weight loss camp. We examined associations between responses to weight-based victimization, as well as coping strategies for weight-based victimization as a function of body weight, internalized weight bias and frequency of weight-based victimization from peers, teachers, friends and family. These variables were chosen because previous literature suggests that sources of weight-based victimization (e.g. peers or family members) in adolescence influence weight-related outcomes in young adulthood (9), yet no literature has examined how different sources might be associated with stigma-specific coping. We examined sources of weight-based victimization and weight bias internalization because previous work suggests that these variables make unique contributions to health (19, 20, 36) . Finally, we also assessed adolescents' perspectives of specific strategies to help them effectively cope with weight-based victimization. We expected both sources of victimization and weight bias internalization to be associated with adolescents' coping responses, but made no assumptions about which sources of victimization would be associated with specific responses and coping strategies endorsed by adolescents.
Methods

Participants
In the summer of 2017, 148 adolescents (ages [13] [14] [15] [16] [17] [18] enrolled in a national weight loss camp (Camp Shane; located in Arizona, California, Georgia, New York, Texas and Wisconsin) completed this study. Before enrolling in camp, participants were required to undergo a medical exam demonstrating appropriateness of treatment; campers may attend camp for initial weight loss and return in subsequent summers for weight-loss maintenance. During the camp's online registration process, parents were presented with information about the study and consented to allow their adolescent to participate in an optional, anonymous, online survey. A total of 306 enrolled campers were in the eligible age range (459 total enrolled) for participation (13-18 years) and 48.4% (N = 148) completed the survey in exchange for a small gift card to an online retailer. Enrolled participants were slightly older (eligible campers: M = 15.26, SD = 1.63; enrolled: M = 15.97, SD = 1.25), and more likely to be male (male participants 74 of 100, female participants: 74 of 206); no other demographic differences existed between study participants and those who chose not to enroll. All study procedures were approved by the institutional review board at the University of Connecticut board. Sample characteristics and measures are described in Table 1 .
Procedure and measures
Parents who consented to allow their adolescent to participate shared the online survey with their adolescent, who then assented to participate and completed the survey at his/her leisure. The survey (hosted at qualtrics.com) asked questions about demographics, anthropometrics, bullying experiences, responses to bullying and opinions on strategies that may help adolescents' address bullying.
Demographics and anthropometrics
Participants answered questions about their age, race/ethnicity, sex, height, weight and subjective weight status. Body mass index (BMI) percentiles for age and sex were calculated by using growth charts available from the Centers for Disease Control and Prevention (37) . Body mass index categories (5th-85th percentiles for age and sex, 85-95th percentiles for age and sex and >95th percentile for age and sex) were constructed for descriptive purposes (Table 1) , although BMI percentile was entered as a continuous variable in regression models. For subjective weight status, participants indicated whether they considered themselves to be 'underweight', 'about the right weight', 'overweight' or 'obese'. (38)
Bullying experiences
All questions on bullying were previously tested in a sample of weight-loss treatment seeking youth (1). Participants indicated how frequently they experienced bullying at school because of their body weight, gender, race/ethnicity, sexuality, religion or disability, on a scale of 1 (never) to 5 (very often). Using these categories, participants then selected the reason they were most often bullied or teased. Using the same frequency scale (never to very often), participants indicated how often they were bullied because of their body weight by family members, peers (i.e. classmate of similar age that participants did not know, did not regularly talk to or spend time with), friends (i.e. classmate of similar age whom participants spent time with, talked with or considered a friend) and teachers.
Responses to weight-based victimization
Adolescents indicated how often they responded to weight-based bullying in the following ways: (1) negative emotions (four items: anger, sad/depressed, feeling worse about themselves and feeling bad about their body, α = 0.70) on a scale of 1 (never) to 5 (very often,) (2), (2) indifference (four items: doing nothing, did not bother me, felt the same and ignored it because it did not bother me, α = 0.64), (3) coping by engaging in eating (three items: eating more food, binge eating/overeating and comfort eating to feel better, α = 0.70) and (4) coping via avoidance (four items: skipping school, skipping class, avoiding gym class and avoiding other people, α = 0.66) behaviours. (2) Weight bias internalization Participants responded to 10 items assessing internalized weight bias using the modified version of the Weight Bias Internalization Scale (WBIS-M) (36). The WBIS-M assesses the extent to which individuals apply negative weight-related stereotypes to themselves and blame themselves because of their body weight. This measure has been used previously with
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Perspectives on strategies to address weight-based bullying
Participants indicated (yes, no, or maybe) whether they believed 11 different strategies might help adolescents cope with weight-based bullying. Strategies included 'learning from other students what they did when they were teased or bullied' and 'practicing how to react to a bully' (see all items in Table 2 ). Strategies were based on previous literature assessing support for bullying interventions by students, teachers and parents (2, 12, 39) .
Analyses
All analyses were conducted by using SPSS version 22.0. Differences in means between adolescent males and females, as well as adolescents with healthy weight versus adolescents with overweight or obesity, were examined via t tests. Differences in frequencies for these groups were examined with chi-square. Because sources of weight-based victimization have been previously identified as being associated with general coping strategies (e.g. using food to cope with stress), we performed linear regressions. Similar results are produced via stepwise regression, and adding sources of weight-based victimization explains significantly more variance in the model than demographics and anthropometrics alone. Linear regressions examined responses (negative affect and indifference) and coping strategies used in response to weight-based bullying (avoidance and eating) as a function of gender, age, race/ethnicity, BMI, subjective weight, weight bias internalization and frequency of bullying experiences from family, peers, friends and teachers.
Results
Most adolescents (90.5%) identified as White. There were no proportional differences in weight between boys and girls (χ 2 = 4.75, p = 0.191), but all adolescents identifying as Hispanic/Latino had a BMI consistent with overweight or obesity (χ 2 = 9.25, p = 0.026). 
Frequency of bullying, sources of weight-based teasing and stigma-specific responses and coping strategies are presented in Table 1 . Most participants (58.8%) indicated body weight as the primary reason for being bullied at school. A smaller proportion of students indicated sexuality (18.2%) or race/ethnicity (12.8%) as the primary reason they experienced bullying. No differences by gender emerged as a function of primary bullying source (χ 2 = 12.64, p = 0.073), but participants with overweight or obesity were more likely to report weight as the primary reason for bullying compared with adolescents at a healthy weight (χ 2 = 20.51, p = 0.005). Weight-based bullying was reported as the most frequent form of bullying (M = 3.99, SD = 0.95), followed by gender (M = 2.31, SD = 1.13), race (M = 2.25, SD = 1.05) and religion (M = 2.24, SD = 1.10). Girls reported more frequent bullying for gender (t = À3.97, p < 0.001), sexuality (t = À3.07, p = 0.003) and disability (t = À1.98, p = 0.050); no gender differences emerged for frequency of bullying for weight (t = 1.22, p = 0.226), race (t = À0.86, p = 0.391) or religion (t = 0.82, p = 0.414). Adolescents with overweight or obesity reported greater frequency of bullying for weight relative to adolescents at a healthy weight (t = À2.64, p = 0.009); however, adolescents with healthy weight reported greater frequency of bullying for gender (t = 3.69, p < 0.001), race (t = 4.32, p < 0.001), sexuality (t = 2.20, p < 0.001), religion (t = 2.36, p = 0.019) and disability (t = 5.89, p < 0.001).
Peers (M = 3.66, SD = 0.98) were the most frequent source of weight-based teasing, followed by friends (M = 2.66, SD = 1.01), family members (M = 2.56, SD = 1.14) and teachers (M = 2.39, SD = 1.01). Compared with girls, boys reported more frequent weightbased teasing from peers (t = 3.20, p = 0.002) and friends (t = 2.49, p = 0.014), but no gender differences emerged in frequency of weight-based teasing from family members (t = À0.79, p = 0.431) or teachers (t = 0.49, p = 0.628). Adolescents with overweight or obesity reported more frequent weight-based teasing from peers (t = À3.79, p < 0.001), but less teasing from friends (t = 2.24, p = 0.027) and teachers (t = 4.07, p < 0.001) compared with adolescents at a healthy weight. No BMI differences emerged in frequency of weight-based teasing from family (t = 1.68, p = 0.096).
Participants reported high levels of weight bias internalization (M = 5.45, SD = 0.88), and a high frequency of negative emotions in response to weight-based victimization at school (M = 3.48, SD = 0.67). Boys and girls showed equivalent internalization scores (t = 0.62, p = 0.535), but adolescents with overweight or obesity had higher scores on weight bias internalization relative to adolescents at a healthy weight (t = À3.88, p < 0.001). On a 5-point scale, participants reported average frequencies of 3.27 (SD = 0.68) for engaging in eating as a way to cope with weight-based victimization, 3.13 (SD = 0.63) for coping via avoidance behaviours, and 2.83 (SD = 0.66) for responding to weight-based victimization via indifference. Girls reported more coping via eating than boys (t = À2.20, p = 0.030), but no other gender differences emerged in coping strategies or responses to weight stigma. Adolescents with overweight or obesity were more likely to respond to weight-based victimization with negative affect (t = À2.54, p = 0.012), but less likely to respond with indifference (t = 4.44, p < 0.001) compared with adolescents at a healthy weight. No differences in coping strategies emerged as a function of BMI status.
Regressions predicting weight-stigma-specific coping
Linear regressions are presented in Table 2 . A linear regression on negative emotions in response to weight-based victimization by internalized weight bias, BMI, subjective weight status and sources of weight-based teasing (family, friends, peers and teachers), controlling for gender, race and age, accounted for 48% of the variance in negative emotions (F [10, Adolescent perspectives on supportive intervention strategies Table 3 depicts adolescents' views about strategies that would help them cope with weight-based victimization. The largest proportion of adolescents (70.9%) felt that parental support would help them cope with weight-based bullying, followed by stronger policies for weight-bullying at school (55.4%), practicing how to react to bullying (49.3%), learning better coping strategies (48.6%), knowing the steps to report bullying at school (47.3%) and changing classes (47.3%). Switching schools (29.1%) and talking to a teacher (37.2%) were endorsed by the smallest proportion of participants. Compared with girls, boys were more likely to view strategies of learning from other students (χ 2 = 12.13, p = 0.002), practicing reacting to a bully (χ 2 = 13.78, p = 0.001) or making new friends (χ 2 = 10.73, p = 0.001) as being helpful in dealing with bullying. In contrast, girls believed that moving to a new school would help them cope with bullying more than boys (χ 2 = 14.87, p = 0.001). Compared with adolescents at a healthy weight, those with overweight or obesity were more likely to think that having more support from parents (χ 2 = 16.83, p < 0.001), knowing the steps for reporting bullying (χ 2 = 18.56, p < 0.001.), practicing how to react to a bully (χ 2 = 10.28, p = 0.006) and having stronger school policies (χ 2 = 9.76, p = 0.008) would help them cope with weight-based victimization.
Discussion
Using data from a sample of weight-loss treatmentseeking youth, we found that different sources of weight-based victimization have important associations with adolescents' responses to and coping strategies for dealing with weight-based victimization. Frequency of weight-based teasing from peers, friends, parents and teachers accounted for a substantial amount of variance in coping with weight-based victimization. Weight-based teasing from friends was associated with a greater frequency of negative emotions in response to weight-based victimization, and boys reported a greater frequency of teasing from peers and friends relative to girls. Adolescents with overweight or obesity reported more frequent teasing from peers, but less frequent teasing from friends and teachers relative to healthy weight adolescents. More frequent weight teasing from family and friends were associated with greater frequency of acting indifferent. More frequent teasing from peers and teachers were associated with less coping via eating. Girls reported more frequent coping via eating relative to boys, and adolescents with overweight and obesity reported responding to weight-based victimization with negative affect more frequently compared with healthy weight adolescents. Teasing from peers and friends were associated with coping via avoidance. These findings highlight the importance of considering how different sources of weight-based teasing may influence adolescents' responses and coping strategies in distinct ways. Given that weight-based victimization in adolescence is associated with health consequences in adulthood (9), understanding associations between sources of victimization, responses to victimization and coping strategies are important avenues for future research. Specifically, research is needed to identify the unique aspects of being teased by different sources (e.g. family versus peers) and how these experiences may lead to different forms of stigma-specific responses to victimization and attempts to cope with victimization. From an intervention perspective, understanding responses to weightbased bullying, as well as which coping mechanisms are most effective for adolescents when they experience bullying from different sources, could help determine how coping strategies might be harnessed to buffer against initial responses to stigma as well as the negative health effects of weight bullying.
Similar to previous work (1,12), we found that weight-based victimization was the most common and most frequent form of bullying experienced among weight-loss treatment seeking youth. Boys reported more teasing from peers and friends than girls, and adolescents with overweight or obesity reported a greater frequency of bullying from peers, but less bullying from friends and teachers compared with adolescents at a healthy weight. Responding to weight-based victimization with negative emotions (2,13), coping via eating (2,9) and coping via avoidance (2,4,10) echo previous qualitative and crosssectional work (2, 13) . Girls reported a greater frequency of coping via eating relative to boys, and adolescents with overweight or obesity reported more negative affect and less indifference in response to weight-based victimization compared with adolescents at a healthy weight. This study adds to the limited literature on stigma-specific coping by demonstrating different associations between weight-based teasing and responses as well as coping strategies for dealing with weight-based victimization. For example, while teasing from friends and family members were associated with adolescents responding as indifferent, teasing from friends was associated with attempts to cope by engaging in more avoidance behaviours and responding with negative emotions. Thus, adolescents may react outwardly indifferent to teasing from friends, but experience emotional distress after being teased by them and respond by avoiding school activities. This research indicates that adolescents who are teased about their weight from friends may benefit from interventions to address negative emotional responses and prevent social isolation from peers. While family teasing was associated with less avoidant coping behaviours, measurement of avoidance focused on school activities, rather than in the home environment. Thus, it may be that adolescents engage in family-specific avoidance behaviours that were not captured in this study.
It is noteworthy that internalized weight bias was associated with adolescents responding to weightbased victimization with increased negative emotions, as well as coping via avoidance, and coping via eating. It may be that shaming and blaming oneself for weight has important implications for responses to weight-based victimization as well as the strategies adolescents use to cope with weight-based victimization. Adolescents internalizing weight bias may have heightened risk for maladaptive responses and coping strategies for dealing with weight stigma; increased attention to internalization and its links with coping behaviours in adolescents is warranted. Very few studies have examined weight bias internalization in youth (28, 27) . Understanding weight bias internalization in adolescents seeking weight-related treatment is an important avenue for future research, particularly given that treatment seeking populations tend to score higher on measures of weight bias internalization (28) . Adolescents' BMI and subjective weight status appeared to have opposite associations with their responses to weight-based victimization. Body mass index percentile was associated with less indifference in response to weight-based victimization, while subjective weight status was associated with responding to weight-based victimization with more indifference and coping via avoidance. Clarifying the ways in which measures of body mass versus subjective weight status differentially predict weight-related health and coping responses may be important for identifying which adolescents (e.g. those with higher subjective weight) may benefit most from supportive interventions that help them cope with victimization.
Increased parental support was endorsed by most adolescents as being important for helping them cope with weight-based bullying. The proportion of adolescents who wanted parental support did not differ between those who were teased by family versus those who were not (results not shown). Previous literature suggests that adolescents, particularly those who are bullied most frequently, do not want parents to intervene on their behalf (12, 18) , but it may be useful to teach parents effective strategies to help adolescents cope with weight-based victimization in healthy ways. Adolescents also reported that it would be helpful to practice practical strategies like how to react to bullying incidents when they occur and how to report bullying at school; these types of tangible strategies can be incorporated into existing schoolbased anti-bullying efforts, and potentially in therapy settings where youth can be supported to practice assertive coping.
There are several limitations of this study which should be noted. First, this sample is selective and largely White. Given the expense of commercial weight loss camps, it is unlikely that this sample represents the larger population of adolescents with overweight or obesity or those seeking treatment for weight. Future work should focus on samples that are ethnically and economically diverse. Reports of bullying frequency, in this study, relied on retrospective reports. Although the results we obtained were similar to those found in other studies (1, 2, 4, 9, 10, 12, 13) , retrospective reports of coping and bullying are subject to recall bias. Our measures of BMI relied on adolescents self-reporting their weight. While these adolescents were likely aware of their weight given they were weighed prior to and during camp, objective measures are preferable. All of the variables in this study were measured in a single session. Although this study utilized linear regression to examine relationships between sources of weight stigma and stigma-specific coping, these data are cross-sectional in nature and cannot determine causality or directionality in these relationships. Two measures assessing responses to weight-based victimization used in this study had low reliability estimates. Measurement is a general limitation in this area of research, as validated measures that assess weight stigma-specific coping among youth are absent. In addition, this study examined potentially negative weight-stigma-specific coping strategies. A clear priority for research is the development of improved assessment of stigma-specific coping strategies, which includes both adaptive and maladaptive strategies for coping with weight stigma.
Conclusions
Approximately 20% of adolescents in the United States have obesity (8) , which leaves them vulnerable to weight-based victimization (5, (10) (11) (12) . With considerable evidence documenting health consequences of weight-based victimization (9) , it is important to identify common coping strategies that may impact adolescent health. This is particularly evident in light of recent research suggesting that weightstigma-specific coping may mediate associations between experienced weight stigma and health (29) . Findings from the present study suggest that sources of weight-based teasing are associated with different kinds of coping responses to weight-based victimization. It will be important to identify effective coping mechanisms that can be harnessed in youth-based weight interventions to prevent the adverse health effects of weight-based victimization and protect emotional well-being of youth in the face of these distressing experiences.
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